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What is claimed 

1 . A me 
containing 

an interla 
and a plurality 

a barrier 
surface of the 

copper (Cu 
on the inter 

the method 

(a) chemi 
reduce the Cu o 
to a thickness < 

(b) CMP t 
layer at a se 
removal rate, s 



int 
) 



rlayer 



2 . The 
comprising buff 
the dense array 
of at least 



about 



is : 



:hod of planarizing a wafer surface 

yer dielectric having an upper surface 
of spaced apart openings; 
ayer lining the opening and on the upper 
erlayer dielectric; and 
or a Cu alloy filling the openings and 
dielectric; 
comprising the sequential steps of: 
1 mechanical polishing (CMP) the wafer 
Cu alloy layer at a first removal rate 
f about 500A to about 3,000A; and 
le wafer to remove the Cu or Cu alloy 
removal rafte, less than the first 
opping on the /baVrier layer. 



nethod ac 
ing to remove 
of Cu or Cu 
0 . 1 micron' 



core. ing 



greater than about 5,000A p<*r minute; and 



conducting 
about 1, 000A to 



4 . The 
the I: 
oxide; and 




to claim 1, further 
the barrier ]_ a y er a nd form 
eatures having a size 



3. The method according to claim 1, comprising 
conducting step (a) a 



the first removal rate 



step (b) at the second removal rate of 
about 3, 0 0 OA per minute. 



mfethod according to claim 1, wherein: 
ntertLayer dielectric comprises a silicon 



• t 
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the barrier layer comprises tantalum (Ta) or 
tantalum nitri/de (TaN) . 



5. Th4 method according to claim 2, comprising 
conducting sieps (a) and (b) at a selectivity of. Cu:Ta 



greater than 



about 100. 



6. The method according to claim 5, comprising 
conducting step (b) under conditions such that dishing 
within the dense array is no greater than about 300A. 



7. The method according to claim 6, comprising 
conducting steps (a) and (b) on a rotating or linear 
fixed abraslive polishing pad mounted on first and second 
platens, respectively, usin^an abrasive-free chemical 
agent . 

8. The method ac^ordijair to claim 7, comprising 
controlling dishing in tfh^denie array during steps (a) 
and (b) by rotating -rt he first and second platens, 
respectively, at less / than about 60 rpm or linearly 
moving the first and sfecond belts, respectively at less 
than aboJt 3 0 inches per second, to control the 
polishing (pad or belt temperature at no greater than 
about 50°CL 



9. The method according to claim 7, comprising 
CMP a plurality of wafers and cleaning the polishing 
pads by removing debris and CMP by-products between each 
wafer. 
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10. 



controlling the 
steps (a) and ( 
the wafer at 
milliliters per 



The method according to claim 7, comprising 



removal of polishing by-products during 
) by flowing the chemical agent across 
flow rate of at least about 300 
ninute onto the first platform. 



me 



11. The Method according to claim 7, comprising 
recycling the cnemical agent. 



12. The 
controlling thfe 
and (b) by co|nt 
about 150A pe 
inhibitor in 



nethod according to claim 7, comprising 
removal of particles during steps (a) 
rolling the static etching rate up to 
r minute by controlling the amount of 
chemicaY ^gent . 



the 



13. The method according to claim 7, comprising 
flowing an inhibitor a^rodb the wafer surface after 



completing st 
prevent undue 



14 . The 
flowing an 
completing s 
prevent stat 



15. Th£ 
control 
(a) and (b) py: 



sp (a) and j 
static etch 



riprr to initiating step (b) to 
ing. 



method aco 



:>rdin§ to claim 2, comprising 
nhibitor across the wafer surface after 
dep (b) and prior to initiating buffing to 
c etching. 



method according to claim 2, comprising: 
ing dishing in the dense array during steps 



f 
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conducting steps (a) and (b) on first and second 
platens, respectively, rotating at less than about 60 
rpm or on linearly moving first and second belts at 
about 30 inches: per second, to reduce the polishing pad 
temperature to no greater than about 50°C; 

controlling the removal of particles during steps 
(a) and (b) by/: 

flowing uhe chemical agent across the wafer surface 
at a flow rate of at least about 300 milliliters per 
minute and/or/ 

controlling the static etching rate to about 100 to 
about 150A ber minute by controlling the amount of 
inhibitor in J the chemical agent; 

flowing an inhibitor across the wafer surface after 
completing step (a) and p^ior to initiating step (b) to 
prevent statjic etching; and 

flowing an inhibitor aicross the wafer surface after 
completing dtep (b) to prevent static etching; and 
recirculating the ietfemical agent. 



16. 

instructionjs 
surface conk 
upper surfajc 
a barrier 1 
surface of 
a Cu alloy 
dielectric 
one or more 



computer-readable medium bearing 

for planarizing a wafer surface, said wafer 
aining an interlayer dielectric having an 
e and a plurality of spaced apart openings; 
ayer lining the opening and on the upper 
the interlayer dielectric; and copper (Cu) or 
filling the openings and on the interlayer 
said instructions arranged, when executed by 
processors, to cause the one or more 
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processors to ^ontrol a chemical mechanical system (CMP) 



to perform the 

(a) chexd: 
i !( 

Lc 

(b) CMP 



steps of: 

.cal mechanical polishing (CMP) the wafer 
to reduce the I dp or Cu alloy layer at a first removal 
rate to a thickness of about 500A to about 3,000A; and 

:he wafer to remove the Cu or Cu alloy at 
a second removal rate, less than the first removal rate, 
stopping on the barrier layer. 



17. The computer- readable medium of claim 16, 
wherein said instructions are further arranged for 
buffing to remove the barrier layer and form the dense 
array of Cu or Cu alloy features having a size of at 
least about O.fL micron. 



18. The J computer- r^aplable medium of claim 16, 
wherein said instructions aVe arranged for: 



conducting step ( 
greater than about 5,0 



is a* 

) at \the first removal rate 
CjOA p<^f minute; and 



conducting step (b)/at the second removal rate of 



about 1,000 tp about ^ 



19 . Thd computer 



0 0 OA pe\r minute. 



-readable medium of method claim 
17, wherein slaid instructions are arranged for 
conducting stieps (a) and (b) at a selectivity of Cu:Ta 
greater than about 100. 



20. The computer-readable medium of claim 19, 
wherein said instructions are arranged for conducting 
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step (b) under! conditions such that dishing within the 
dense array is Ino greater than about 300A. 

21. The computer-readable medium of claim 20, 
wherein said instructions are arranged for conducting 
ste p S ( a ) and Kb) on a rotating or linear fixed abrasive 
polishing pad (mounted on first and second platens, 
respectively, fusing an abrasive-free chemical agent. 

22. The! computer- readable medium of claim 21, 
wherein said (instructions are arranged for controlling 
dishing in the dense array during steps (a) and (b) by 
rotating the! first and second platens, respectively, at 
less than abput 6 0 rpm or linearly moving the first and 
second belts, respectively, \at less than about 30 inches 
per second, to control th/e pblishing pad or belt 
temperature at no greate^ thayi ^bout 50 °C. 

23 . Tlie computer 
wherein said instruct^ 
plurality of wafers am 
removing debris and CM 

24. The computer- readable medium of claim 21, 
wherein said instructions are arranged for controlling 
the removal] of polishing by-products during steps (a) 
and (b) by flowing the chemical agent across the wafer 
at a flow Jate of at least about 300 milliliters per 
minute onti the first platform. 




[e medium of claim 21, 
arranged for CMP a 

the polishing pads by 
by-products between each wafer. 
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25. The /computer- readable medium of claim 21, 
wherein said instructions are arranged for recycling the 
chemical ager 

26. The computer- readable medium of claim 21, 
wherein said] instructions are arranged for controlling 
the removal /of particles during steps (a) and (b) by 
controlling! the static etching rate up to about 150° per 
minute by controlling the amount of inhibitor in the 
chemical agent. 



27. Ipe computer-readable medium of claim 21, 
wherein saip instructions are arranged for flowing an 
inhibitor a|cross the wafjfeij surface after completing step 
(a) and prilor to initiat^Ln^ step (b) to prevent undue 
static etchang. 



28. Tjhe computer- 
wherein sai|d instructi 
inhibitor alcross the 
(b) and prior to initiat: 
etching. 



The 
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wherein sai 
contro 

(a) and (b) 
conduct 

platens, 

rpm or on 1 




e medium of claim 17, 
arranged for flowing an 
face after completing step 
ing buffing to prevent static 



computer -readable medium of claim 17, 
d instructions are arranged for: 
lling dishing in the dense array during steps 
by: 

ing steps (a) and (b) on first and second 
respectively, rotating at less than about 60 
inearly moving the first and second belts 



4 



32 



about 3 0 inches 



per second, to reduce the polishing pad 
temperature to no greater than about 50 °C; 

controlling the removal of particles during steps 
(a) and (b) by: 

flowing the chemical agent across the wafer surface 
at a flow rate of at least about 300 milliliters per 
minute and/or 

controlling the static etching rate to about 150A 
per minute by controlling the amount of inhibitor in the 
chemical agent; 

flowing a± inhibip6|r across the wafer surface after 
completing step (a) arid £rior to initiating step (b) to 
prevent static etching; and 

flowing ar. inhibitor across the wafer surface after 
completing step (b) to prevent static etching; and 
recirculating the chemical agent. 




